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CONCEPT OF

PLANAR FEM DRIVEN BYA SHEET BEAM
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SCHEME OF SINGLE MODULE PLANAR FEM

BASED ON THE ELMI ACCELERTOR
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OF DIFFERENT CORRUGATION PROFILES
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RADIATION SPECTRUM OF FEM
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Poweron detector, kKW
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MICROWAVE POWER AS FUNCTION OF
UNDULATOR FIELD AMPLITUDE
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COMBINED BRAGG RESONATOR
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SPATIAL PROFILES OF THE AMPLITUDES
OF THE PARTIAL WAVES AT THE STATIONARY
REGIME OF GENERATION
(COMBINED PLANAR RESONATOR)
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PROJECT OF MULTI-BEAM PLANAR FEM

Schematic of FEM consisting of
N planar modules connected
by transverse electromagnetic fluxes

Schematic of single planar FEM module
exploiting a 2-D Bragg resonator
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Computer simulations of 4-modules FEM

Structure of the partial waves
at the stationary regime of generation

Oscillation build-up in 4-modules FEM
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COMPUTER SIMULATION
OF 4 SHEET BEAMS FORMATION
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COMPUTER SIMULATION
OF 4 SHEET BEAMS FORMATION

Pitch angles vs longitudinal coordinate for different electron fractions
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DESIGN OF THE UNDULATOR
FOR 4 -MODULES FEM
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UNDULATOR FIELD DISTRIBUTION
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Bragg deflector for 75 GHz radiation
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Schematic drawing

Incident power

Deflected power (a.u.)

Output wave E-field (a.u.)

Properties I

1,0
1 Simulations
0,84{ ---®---Measurements |
0,6
0.4 /e N\
0,2 /[ »
1 ... " \\'.\
o S
0,0 =25 : - - — :
71 72 73 74 75 76 77 78 79
Frequency, GHz
1,4
41 T
12 \‘\@é}\ £=75,2 GHz |-
Lo e
0,8 % § %
0,6 I
1 Simulations
0.4 | ® Measurements I ¢ o9 §\\
0,2
0,0

1 2 3 4 5 6 7 8 9 10
Output width coordinate, cm

]




1 ELMI
fyeeooe EXPERIMENTAL RESULTS

MM
(H,=10 kG , H,=0.7 kG)
Without absorbers of transverse waves With absorbers of transverse waves
Udiod Lalvy Idiod(kA) Udiod Wity Idiod(kA)
1,0 5 1.0 10

Shot #3373 | ] Shot'#3437 i

M Y U
041 ~ - \Vj\ 2 0:4- b : \V\ la
0,2 | / 1 0,2 | IJ_r/ \

0,0 0
1 0 1 2 3 4 00 1 0 1 2 3 4O
t (us) t (us)
me (V) me (V)
0,6 0,6 ‘
_ Shot #3373 | Shot #3437
0,4 0,4
0,2 |
_ 0,2
| AW 0,0 '
.AH AN A=NANY
-0,2 '
-1 0 1 2 3 4 1 0 1 2 3 4



| EE120092 ELMI
y V.V V.V V.V,

LIGHT EMISSION OF NEON-LAMP PANEL
UNDER MM-RADIATION PULSE
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SUMMARY

® Operation of planar FEM-oscillator with 2-D distributed

feedback was experimentally investigated in the 7SGHz
frequency band. The 300 ns, 100 MW pulses was generated

® The project of multi-channel FEM to increase radiation
power was proposed.

® Theoretical consideration demonstrates possibility of

synchronization up to 10 FEM modules using transverse
energy fluxes

¢ Design of 75GHz 4-channel FEM-oscillator carried out

and the experimental testing of the basic units at the ELMI-
accelerator is under progress
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